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Abstract
We extend the idea of mimetic gravity to a Randall-Sundrum II braneworld model.
As for the 4-dimensional mimetic gravity, we isolate the conformal degree of freedom of 5-
dimensional gravity in a covariant manner. We assume the bulk metric to be made up of a
non-dynamical scalar field Φ and an auxiliary metric G˜AB so that GAB = G˜CD Φ,C Φ,D G˜AB
where A,B, ... are the bulk spacetime indices. Then we show that the induced conformal
degree of freedom on the brane as an induced scalar field, plays the role of a mimetic
field on the brane. In fact, we suppose that the scalar degree of freedom which mimics
the dark sectors on the brane has its origin on the bulk scalar field, Φ. By adopting
some suitable mimetic potentials on the brane, we show that this brane mimetic field
explains the late time cosmic expansion in the favor of observational data: the equation
of state parameter of this field crosses the cosmological constant line in near past from
quintessence to phantom phase in a redshift well in the range of observation. We show also
that this induced mimetic scalar field has the capability to explain initial time cosmological
inflation. We study parameter space of the models numerically in order to constraint the
models with Planck2015 data set.
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1 Introduction
Recent observational data are in the favor of an accelerating phase of the Universe expansion.
To explain this late time cosmic speed up, one can follow two main approaches. The first
approach is to add some mysterious components (dubbed dark energy) in the energy-momentum
sector of the Einstein field equations. The cosmological constant is a possible candidate for
dark energy. However, some yet unsolved problems such as unknown origin, lake of dynamics
and a huge amount of fine tuning for its magnitude, have led cosmologist to propose other
candidates for a dynamical dark energy component. In this respect, several types of scalar fields
such as quintessence, phantom, tachyon and k-essence are considered as possible candidates
for dark energy so far; see for instance [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12]. The second
approach is modification of the geometric (gravitational) sector of the Einstein field equations.
In comparison with “dark energy”, this modification is called usually as the “dark geometry”.
Modification of the geometric sector is accomplished in several ways like as modification of the
Einstein-Hilbert action by replacing the Ricci scalar with a generic function of this scalar as
f(R) [13, 14, 15], considering the Gauss-Bonnet term or even higher order derivative terms in
the spirit of general scalar-tensor theories in the action of the model [16, 17, 18, 19, 20, 21, 22, 23]
and adopting braneworld scenarios [24, 25, 26, 27, 28, 29, 30]. Our attention in this paper is
paid to an extension of the braneworld scenarios in the spirit of recently proposed mimetic
gravity.
From superstring theories, to have a worthwhile theory our observed universe should be a
membrane embedded in a higher dimensional spacetime called the bulk. Extra spatial dimen-
sions should be compactified on the scales that compared to usual four spatial dimensions are so
small [31, 32, 33]. In this framework, gravity propagates through the entire spacetime, whereas
the ordinary matters are trapped on the brane. DGP (Dvali-Gabadadze-Porrati) [25, 26] and
Randall-Sundrum (RS) (I and II) [29, 30] braneworld models are the ones in which the universe
is considered to be a 5D spacetime and our 4D world is embedded in a 5D bulk. The DGP
setup is based on the modification of the gravitational sector of the theory over large distances
in an induced gravity perspective. In this model, the bulk is a flat Minkowski spacetime. On
the other hand, in RS (I and II) models the bulk is AdS5. RS I model, which was proposed
to solve the hierarchy problem, consists of two Minkowski brane embedded in AdS5 bulk. In
this model, the standard matters are confined on the brane with negative tension (embedded
at y = yc) and then gravity is confined on the hidden brane with positive tension (embedded
at y = 0). Gravity leaks off the brane and through the bulk reaches to our brane. However, in
this model there are some problems like as the stabilization of the Radion and the lack of the
acceptable cosmology. In the second RS model (RS II model) yc is considered to be infinite and
our observed universe is located on the brane with positive tension, embedded at y = 0 [30, 34].
In this model, the spacetime is effectively compactified within the curvature radius l of the
AdS5 bulk and in length scale larger than l, the 4-dimensional Einstein gravity is effectively
recovered on the brane. Actually, in this model since there are a negative cosmological con-
stant in the bulk and a positive tension on the brane (in addition to the ordinary matter),
it is possible to cancel out the bulk energy’s contribution on the brane and get the standard
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4-dimensional Friedmann equation at late time, corresponding to the low energy scales [30, 34].
RS II model is one of the interesting barneworld models (specially for a viable initial time
cosmology) and some authors have studied its cosmological aspects in details (see for instance
[35, 36, 37, 38, 39, 40, 41, 42, 43, 44]). In this regard, the authors of paper [36] have studied
an evolving universe with any types of matter on the brane and a cosmological constant in
the bulk, and solved the 5D Einstein’s field equations. In Refs. [45, 46, 47] the authors have
considered a scalar field in the bulk and studied the cosmological solutions both in bulk and
brane in their setup. The authors of Ref. [48] have studied the cosmological inflation driven
by a dilaton-like gravitational field in the bulk. By modeling the effective potential of the
gravitational scalar field, they have obtained the solution of the bulk field’s equation and found
that the solution gives slow-roll inflation on the brane. In Ref. [49] the dynamics of the bulk
scalar field in more general situations has been discussed and it has been shown that there is
a simple relation between the 5D potential and the effective 4D potential on the brane. This
feature is an essential preliminary in our work.
In 2013, an interesting model for gravity (the so called mimetic gravity) has been proposed
which can explain the origin of the dark sectors in a fascinating manner [50]. In the original
model, a free and non-dynamical scalar field φ and an auxiliary metric g˜µν are ingredients of
the physical metric gµν with the following definition
gµν = g˜
αβ φ,α φ,β g˜µν . (1)
This model respects the conformal symmetry as an internal degree of freedom and the scalar field
encodes the conformal mode of the gravity. If we perform a Weyl transformation of the auxiliary
metric, the physical metric is invariant. When we define the physical metric as in (1), an extra
longitudinal mode of the gravitational field would be appeared in the equations of motion which
ensures the Weyl invariance. The authors of Ref. [50] have shown that this longitudinal mode
can reproduce dark matter and can be considered as a source of the cold dark matter. Then in
[51] Chamseddine et al. have investigated the mimetic matter in the presence of an arbitrary
potential V (φ), by using the Lagrange multipliers approach proposed in [52]. By adopting
the appropriate potentials, they have obtained various cosmological solutions and found that
depending on the choice of the potential, the mimetic matter can behaves as quintessence,
phantom or inflaton fields. Mimetic gravity in f(R) scenarios leads to interesting results and
some authors have studied its aspects in details. The authors of [53] have proposed modified
mimetic gravity and studied its early and late time acceleration. They have also studied the
generalization of the model by adding the scalar potential in Lagrange multiplier framework.
In [54], the issue of Noether symmetry for mimetic f(R) gravity has been investigated. The
authors have shown that in this model it is possible to get bouncing and LCDM solutions. The
authors of [55] have analyzed the energy conditions and stability of the mimetic f(R) gravity.
Cosmological inflation in mimetic f(R) gravity and its comparison with Planck data has been
studied in [56]. The unimodular gravity which can potentially address the cosmological constant
problem and late time acceleration of the Universe has been studied in [57] in the light of mimetic
gravity. Other studies in mimetic f(R) gravity can be found in [58, 59, 60, 61, 62, 63, 64, 65].
With these preliminaries, in this paper we consider a RS II braneworld model in the spirit
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of mimetic gravity. We assume the bulk metric is made up of a non-dynamical scalar field
Φ and an auxiliary metric G˜AB so that GAB = G˜CD Φ,C Φ,D G˜AB where A,B, ... are the bulk
spacetime indices. We show that the footprint of this scalar field can play the role of a mimetic
matter on the brane. In fact we suppose that the scalar degree of freedom which mimics the
dark sectors on the brane has its origin on a bulk scalar field, Φ. By writing the effective
4D Einstein equations induced on the brane, we find the effective Fridmann equation on the
brane. By regarding the relation between the 5D potential and the effective 4D potential and
by considering the effective scalar field on the brane to be φ (the scalar field defined in equation
(1)), we present the equation for potential of the brane mimetic scalar field. In this regard, we
obtain the Friedmann equation, the scale factor and the equation of state parameter for some
specific potentials in this setup. By numerical analysis on the models parameters space we
investigate the late time accelerating phase of the universe expansion as well as initial inflation
in this setup. We show that it is possible to realize cosmological inflation in this setup. We
show also that equation of state parameter of the induced mimetic field on the brane crosses
the phantom divide line in the same way as observations show: it evolves from quintessence to
phantom phase by crossing the phantom divide in a redshift that is compatible with observation
such as Planck2015 data.
2 Preliminaries
In mimetic gravity [50, 51], the physical metric is given by Eq. (1) where the scalar field satisfies
a first order Hamilton-Jacobi type differential equation and therefore it is not a dynamical field
in essence. This scalar field satisfies the constraint gµν∂µφ∂νφ = 1. The action of the model
can be written as [51]
S =
∫
d4x
√−g
[
− 1
2
R(gµν) + λ
(
gµν∂µφ∂νφ− 1
)
− V (φ) + Lm
]
, (2)
where V (φ) is an arbitrary potential of the scalar field, λ is a Lagrange multiplier and Lm is
the Lagrangian of the matter fields. The field equations of the model are given by [51]
Gµν − 2λ∂µφ∂νφ− gµνV (φ) = Tµν . (3)
Taking the trace of these equations gives the Lagrange multiplier as λ = 1
2
(
G − T − 4V
)
so
that
Gµν =
(
G− T − 4V
)
∂µφ∂νφ+ gµνV (φ) + Tµν . (4)
The equation of motion of the scalar field φ is [51]
∇ν
[
(G− T − 4V )∂νφ
]
= −V ′(φ), (5)
where V
′
= dV
dφ
. By setting the energy-momentum of the scalar field to be of the perfect fluid
form, we find p˜ = −V and ε˜ = G− T − 3V where p˜ and ε˜ are pressure and energy density of
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the fluid respectively. For a spatially flat FRW universe with ds2 = dt2 − a2(t)δikdxidxk and
adopting the hypersurfaces of constant time to be the same as the hypersurfaces of constant
scalar field, from equation (1) we obtain φ = t [51]. Finally, in the absence of ordinary matter
the following Friedmann equation gives the cosmological dynamics in this setup
H2 =
1
3
ε˜ =
1
a3
∫
a2V da, (6)
where H ≡ a˙
a
is the Hubble parameter. The amount of the mimetic dark matter is determined
by the constant of integration in (6) since it behaves like matter as 1
a3
. Another mimetic
component contributes in (6) which depends on the types of various potentials that are used
in this setup.
In the next step we focus briefly on the cosmological dynamics of a bulk scalar field in the
RS II braneworld scenario (see Refs. [48, 49, 66] for details) to see the relation between bulk
and brane potentials. We assume a positive tension Z2 symmetric brane which is embedded in
a 5D bulk with a negative cosmological constant, Λ5. We set the 5D line element to be as
(5)ds2 = GAB dxA dxB = dy2 + gµν(xα, y)dxµdxν , (7)
where gµν is the 4D metric induced on the brane (µ, ν, α = 0, 1, 2, 3) and we assume the brane
is located at y = 0. The 5D Einstein’s equations are given by [48, 66]
RAB − 1
2
GABR + Λ5GAB = κ25
(
TAB + SABδ(y)
)
, (8)
where SAB is the energy-momentum tensor on the brane, whereas TAB stands for the energy-
momentum tensor spreading over the bulk. By assuming a minimally coupled scalar field Φ in
the bulk with potential V (Φ), the effective induced 4D Einstein’s equations on the brane are
given by [48, 49, 66]
Gµν = κ
2
4T
(s)
µν −Eµν , (9)
with κ24 =
κ4
5
σ
6
,
T (s)µν =
1
κ25σ
[
4Φ,µΦ,ν +
(
3
2
(Φ,y)
2 − 5
2
gαβΦ,αΦ,β − 3V (Φ)
)
gµν
]
, (10)
and
Eµν =
(5)CyByD g
B
µ g
D
ν , (11)
where σ is the brane tension. (5)CyByD is the 5D Weyl tensor. We consider a spatially isotropic
and homogenous induced metric on the brane as
ds2|y=0 = gµν(y = 0)dxµdxν = −dt2 + a2(t)γijdxidxj , i, j = 1, 2, 3 (12)
where γij is a maximally symmetric 3D metric with curvature k = ±1, 0. The effective 4D
Friedmann equation on the brane is obtained as [48, 49]
3
[(
a˙
a
)2
+
k
a2
]
≡ 3H2 = κ24ρeff , (13)
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where
ρeff =
3
κ25σ
(
Φ˙2
2
+ V (Φ)
)
− Ett
κ24
. (14)
While Ett cannot be determined just by the 4D equations, Bianchi identities are capable to
give some general features of this quantity. In this regard, Ett on the brane is obtained as [48]
Ett =
κ25
2a4
∫ t
0
a4Φ˙
(
∂2yΦ+
a˙
a
Φ˙
)
dt. (15)
The late time behavior of the bulk scalar field can be derived by analyzing the asymptotic
behavior of the Green function [49]. As an important result for our purpose, the bulk scalar
field evaluated on the brane behaves as an effective 4D scalar field almost identical to the
corresponding system in the standard 4D theory. In this regard, Ett takes the following form [49]
Ett = − κ
2
5
2a4
∫ t
0
a4Φ˙
(
Φ¨ + 2
a˙
a
Φ˙
)
dt = −κ
2
5
4
Φ˙2. (16)
Therefore, the effective energy density is given by
ρeff =
3
κ25σ
(
Φ˙2
2
+ V (Φ)
)
− Ett
κ24
=
1
2
φ˙2 + Veff(φ), (17)
where
φ =
√
l0Φ : l0 =
3
κ25σ
, (18)
and
Veff(φ) =
l0
2
V
( φ√
l0
)
. (19)
After these preliminaries, in the next section we consider the effective scalar field, which is
induced on the brane in this manner, to be the one defined in (1) as the mimetic field and then
we investigate its both late time and early time cosmological dynamics.
3 Braneworld Mimetic Cosmology
Now we construct a braneworld extension of the mimetic gravity in the RS II braneworld setup
and then we study its cosmological implications. For this purpose, we isolate the conformal
degree of freedom of 5-dimensional gravity in a covariant manner. As we have mentioned
previously, we assume the bulk metric to be made up of a scalar field Φ (the conformal degree
of freedom of 5-dimensional gravity) and an auxiliary metric G˜AB so that
GAB = G˜CD Φ,C Φ,D G˜AB
where A,B, ... are the bulk spacetime indices. We write the action of this mimetic braneworld
gravity as follows
S =
∫
d5x
√−G
[
− 1
2κ25
R(GAB) + γ(GAB∂AΦ∂BΦ− 1)− V (Φ) + LM(GAB, . . .)
]
(20)
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where γ is a Lagrange multiplier, V (Φ) is potential of the scalar field Φ and LM is Lagrangian
of other possible fields in the bulk. In this setup, the bulk scalar field (the conformal degree
of freedom of 5-dimensional gravity) satisfies the constraint GAB∂AΦ∂BΦ = 1. Einstein field
equations of the model are as follows
GAB − 2γ∂AΦ∂BΦ− GAB V (Φ) = κ25TAB . (21)
Taking the trace of these equations gives the Lagrange multiplier as γ = 1
2
(
G − κ25T − 5V
)
.
Therefore, Eq. (21) can be rewritten as
GAB = (G− κ25T − 5V )∂AΦ∂BΦ + GABV (Φ) + κ25TAB . (22)
Then the equation of motion of the scalar field is as follows
∇A[(G− κ25T − 5V )∂AΦ] = −V ′(Φ) . (23)
Now we set
ds2 = −n2(τ, y)dτ 2 + a2(τ, y)γijdxidxj + b2(τ, y)dy2 , (24)
where τ is a time parameter. If we set TA B = T
A
B|bulk + TA B|brane with TA B|bulk =
diag(−ρB, PB, PB, PB, P5) and TA B|brane = δ(y)b diag(−ρb, pb, pb, pb, 0), by some appropriate as-
sumptions (which we ignore to state explicitly) the following brane Friedmann equation can be
derived
a˙20
a20
=
κ24
6
ρB +
κ44
36
ρ2b +
C
a40
− k
a20
, (25)
where a0 is the brane scale factor. If we suppose the only source of the energy-momentum in
the bulk to be the scalar field Φ, then ρB and PB can be obtained easily. Equation (22) now
takes the following form
GAB = (G− 5V )∂AΦ∂BΦ+ GABV (Φ). (26)
If we set the energy-momentum of the scalar field Φ to be of the perfect fluid form, we find
PB = −V , ρB = G− 4V . (27)
Therefore, by setting Φ = τ , from (23) we find
∇0[(G− 5V )∂0Φ] = −dV
dΦ
(28)
which gives
1
nba3
d
dτ
(
nba3(ρB − V )
)
= −dV
dτ
. (29)
By integration we find
nba3(ρB − V )− C = −
∫
nba3dV , (30)
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where C is a constant we set to be zero. Therefore, we find
ρB = V − 1
nba3
∫
nba3dV . (31)
An integration by part gives
ρB =
1
nba3
∫
V d(nba3). (32)
If we assume the fifth dimension to be static (that is, b˙ = 0) which enables us to set b = 1
on the brane and also by a redefinition of the time parameter so that n|brane = 1, we find the
following familiar (from standard mimetic scenario) relation
H2 =
1
a3
∫
V a2da . (33)
We assume that footprint of the bulk scalar field Φ as induced conformal degree of freedom on
the brane plays the role of a mimetic matter on the brane. In this regard, the mimetic field is
induced from the bulk scalar field, Φ. That is, the mimetic scalar field is the effective 4D scalar
field evaluated on the brane. We assume that the scalar field φ to be identical with time t on
the brane and there is no contribution from the ordinary matter fields in the energy-momentum
tensor on the brane. By neglecting the non-trivial contribution of bulk Weyl tensor as Ett in
equation (17) and adopting φ =
√
l0Φ, we obtain the effective energy density of the mimetic
field on the brane as follows
ρeff = l0
(1
2
+ V (Φ)
)
. (34)
Now from this equation and also equations (13) and (33) we find the potential of the bulk scalar
field in terms of the mimetic potential on the brane as
V (Φ) = −1
2
+
3
l0κ
2
4a
3
∫
a2V (φ)da . (35)
On the other hand, from equation (19) we have
V (Φ) =
2
l0
Veff
(√
l0Φ
)
≡ 2
l0
V
(√
l0Φ
)
=
2
l0
V (t) , (36)
where t is the brane time coordinate. So, equation (35) takes the following form
2
l0
V (t) = −1
2
+
3
l0κ
2
4a
3
∫
a2V (t)da . (37)
By multiplying equation (37) by a3 and differentiating it with respect to the cosmic time we
get
3a2a˙V + a3V˙ = −3l0
4
a2a˙+
3
2κ24
a2V a˙ . (38)
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Finally, by using H ≡ a˙
a
, we obtain
H =
−V˙
3(1− 1
2κ2
4
)V + 3l0
4
. (39)
From now on, for simplicity we set κ24 = 1 and we investigate the cosmological solutions for
some special choices of the mimetic potential. For the first case, we set
V (t) = V0e
−√αt , (40)
where α and V0 are constants and we set V0 = 1 for simplicity. By solving Eq. (39), we find
a
a0
=
(
3
2
e−
√
αt +
3
4
l0
)− 2
3
. (41)
For small l0, corresponding to large brane tension (since l0 =
3
κ2
5
σ
), this scale factor turns to
a(t) ∼ e 23√αt which shows possibility of realization of cosmic inflation for positive α in this
setup. So, this brane mimetic scenario essentially has the capability to realize initial time
cosmic inflation. Figure 1 shows the behavior of the scale factor (41) versus cosmic time and
the parameter α. For large values of α, possibility of realization of exponential expansion is
evident by the slope of the curves.
Figure 1: Evolution of the scale factor versus α and t with a fixed l0 = 0.01 for V = V0e−
√
αt.
As the second case, we adopt the following mimetic potential after Ref. [51]
V =
α
t2
, (42)
where α is a constant. Substituting this potential into equation (39) we get
da
a
=
4
3
dt
t+ l0
2α
t3
, (43)
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By integrating equation (43), we obtain the scale factor in this model as follows
a
a0
=
(
t2
1 + l0
2α
t2
) 2
3
(44)
where a0 is an integration constant which we re-scale it to unity. Figure 2 shows the behavior of
the scale factor versus α and t for a fixed brane tension. For sufficiently small time coordinate,
corresponding to early universe, a¨ > 0 which gives a positively accelerated expansion. So, this
model has the potential to realize cosmic inflation at least in some subsets of its parameter
space. A simple calculation shows also that for sufficiently large α and small l0 (that is, large
brane tension), the scale factor tends to a(t) ∼ t 43 which gives an accelerating expansion.
Figure 2: Evolution of the scale factor versus α and t with a fixed l0 = 0.01 for V =
α
φ2 .
The equation of state parameter with potential as Eq. (42) in this mimetic braneworld setup
is given by
ω = −
(3α
16
)[
1 +
l0
2α
t2
]2
. (45)
To seek for late time acceleration in this setup, we perform some numerical analysis on the
model’s parameters space. Based on the Planck2015 observational data [67] the current value
of the equation of state parameter is constraint as ω = −1.019+0.075−0.080. With this point in mind,
by numerical study of ω (defined by equation (45)) we obtain the ranges of the parameters α
and l0 compatible with the constraint on the equation of state parameter from Planck2015 data
set. The result is shown in figure 3. Note that l0 is related to the brane tension via l0 =
3
κ2
5
σ
.
To have an accelerating expansion, the effective equation of state parameter should be less
than −1
3
. On the other hand, the equation of state parameter is a dynamical parameter which
its value changes by evolution of the universe. According to the observational data, ω has
crossed the phantom divide line (ω = −1) at the near past. In fact, observations show that the
universe had a transition from a quintessence phase to a phantom phase. So, a successful dark
energy model should realize a crossing of the phantom divide in the past. In this regard, we
study the evolution of ω versus the the cosmic time to see its capability to realize a phantom
10
Figure 3: The ranges of the parameters α and l0 for ω = −1.019+0.075−0.080 at present time for V = αφ2 .
divide crossing. The results are shown in figures 4. As this figure shows, depending on the value
of α (specially for sufficiently small α such as α = 3), the equation of state parameter in this
model starts from ω > −1 and then crosses the phantom divide at a redshift which depends
on the value of α. So, this model is successful to address the late time cosmic dynamics in a
fascinating manner.
Figure 4: Evolution of the equation of state parameter versus the cosmic time and α with a fixed
l0 = 0.01 for V =
α
φ2 .
As the third and even richer example, we consider the following potential
V =
αφ2
1 + e
√
αφ
+
β
φ2
, (46)
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where with φ = t gives the following scale factor
a
a0
=
t4/3
(
1 + e
√
αt
)2/3
(
2α t4 + l0 t2e
√
αt + l0 t2 + 2 β e
√
αt + 2 β
)2/3 . (47)
For simplicity in our numerical analysis, in what follows we set α = β. Figure 5 shows the
behavior of this scale factor. As this figure shows, the adopted potential has the capability to
Figure 5: Evolution of the scale factor versus α and t with a fixed l0 = 0.01 for V (φ) =
αφ2
1+e
√
αφ
+ βφ2 .
realize initial inflation as well as the late time accelerated expansion. These features can be
seen via the slope of the curves which depends on the value of α = β. The equation of state
parameter in this case is as follows
ω = −1
3
(
α t2
1 + et
+
β
t2
)(
3
2
α t2
1 + e
√
αt
+
3
2
β
t2
+
3
4
l0
)2 2α t
1 + e
√
αt
− α
3/2t2e
√
αt(
1 + e
√
αt
)2 − 2βt3


−2
.
(48)
Figure 6 gives the constraint on α and l0 from the Planck2015 observational data in this
case.
Finally, figure 7 gives the evolution of the equation of state parameter. As this figure
shows, late time cosmic acceleration and phantom divide crossing can be addressed in this case
successfully. It is interesting to note that the case with ω = −1 as a late time cosmological
dominated universe is well in the parameter space of the model.
4 Summary and Conclusion
This work has been devoted to an extension of the idea of mimetic gravity to braneworld sce-
nario. In the original mimetic matter scenario, Chamseddine and Mukhanov have formulated
12
Figure 6: The ranges of the parameters α and β for ω = −1.019+0.075−0.080 at present time for V (φ) =
αφ2
1+e
√
αφ
+ βφ2 .
Figure 7: Evolution of the equation of state parameter versus the cosmic time and α with a fixed
l0 = 0.01 for V (φ) =
αφ2
1+e
√
αφ
+ β
φ2
.
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4D Einstein’s theory of gravity by isolating the conformal degree of freedom in a covariant man-
ner [50]. They have introduced a physical metric defined in terms of an auxiliary metric and a
scalar field appearing through its first derivatives. Then they have shown that the conformal de-
gree of freedom becomes dynamical even in the absence of matter and this mimetic field has the
potential to be a candidate for dark matter. They have proposed minimal extensions of mimetic
matter scenario by introducing a potential for mimetic scalar field to explain several important
issues such as cosmological inflation, quintessence and bouncing nonsingular universe. In this
paper we have extended the idea of mimetic gravity to a barneworld scenario. For this purpose,
we have isolated the conformal degree of freedom for 5D gravity in a covariant manner. We
have assumed that the bulk metric is made up of a scalar field Φ and an auxiliary metric G˜AB
so that GAB = G˜CD Φ,C Φ,D G˜AB. Then we have shown that the induced conformal degree of
freedom on the brane as induced scalar field can play the role of a mimetic matter on the brane.
In fact we have supposed that the scalar degree of freedom which mimics the dark sectors on
the brane has its origin on a bulk scalar field, Φ. By projecting the bulk field equations on
the brane we have studied cosmological implications of this extended mimetic scenario. By
adopting some potentials we have shown that this brane mimetic scenario explains initial cos-
mic inflation as well as the late time positively accelerated expansion. Specially, we have shown
that by adopting a potential of the type V (φ) = V0e
−√αφ, for small l0, corresponding to large
brane tension, the scale factor becomes as a(t) ∼ e 23√αt which shows possibility of realization of
cosmic inflation for positive α in this setup. We have shown also that this mimetic braneworld
scenario explains late time cosmic dynamics in a fascinating manner: the universe has entered
in a positively accelerated phase of expansion in near past with an equation of state parameter
for mimetic field that depending on the value of parameter α crosses the phantom divide line
(ω = −1) from quintessence to phantom phase with a redshift well in the range of observational
data. By adopting the mimetic potential as V (φ) = α
φ2
and also V (φ) = αφ
2
1+e
√
αφ +
β
φ2
, we have
constraint the model parameters by confrontation with Planck2015 data.
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